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CHAPTER 1 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Foreword 
 
 
 
Most conventional concrete structures deteriorate rapidly and require 
costly repairs before their expected service life is reached.  Four major types 
of environmental distress affect concrete structures.  They are corrosion of 
the reinforcement, alkali-aggregate reactivity, freeze-thaw deterioration, and 
attack by sulfates (Ozyildirim, 1998).  In each case, water or chemical 
solutions may penetrate the concrete and initiate or accelerate damages. By 
using high-performance concrete (HPC), durability and are enhanced strength, 
resulting in long-lasting and economical structure (Lerning and Ahmed, 
1993).  
 
 
American Concrete Institute(ACI) defined high performance concrete 
as: “High performance concrete (HPC) defined as concrete which meets 
special performance and uniformity requirements that cannot always be 
achieved routinely by using only conventional materials and normal mixing, 
placing and curing practices” 
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The high performance concrete mixes designed for low permeability resist 
this infiltration of aggressive liquids and, therefore, are more durable.  One important 
issue need to be addressed in the use of high performance concrete are the 
development of the mixes. 
 
 
Low-permeability concretes are made with a low (0.45 and less) water-
cementations material ratio (w/cm).  Pozzolanic material such as fly ash,  silica fume, 
or slag be used as cementation materials.  These modifications to the mixes results in 
higher compressive strengths than conventional concretes,  above 41 Mpa (6,000 psi).  
The initial economic benefit arises from the ability to use fewer borepiles,  colums,  
beams resulting in lower costs in  materials,  labour,  transportation,  and 
construction.  The structural benefits include increased rigitidy because of the 
increased elastic modulus and increased concrete strength that raise the allowable 
design stresses (Lane,  S.N,  and Podolny,  W. 1993).  This project paper emphasis 
will be directed mainly to the applications of ground granulated blastfurnace slag and 
silica fume. 
 
 
 
 
1.2 Objectives 
 
 
i) To develop the concrete mix and study the effect of silica fume between 
the matrix which consist of ground granulated blastfurnace slag with 
gradually added percentage f silica fume with minimum cube strength of 
60 Mpa. 
 
     ii)       To develop concrete early age strength of more than 1 Mpa within 24  
hour. 
 
ii) To test concrete mix for compressive strength and preliminary study on 
permeability by Initial Surface Absorption Test (ISAT). 
 3
1.3 Scope of study 
 
 
This study focuses on investigating the properties of the proposal 
concrete mix of high performance concrete. Among the properties 
investigated for such designed mixes are compressive strength,  and 
permeability for durability while maintaining the high workability.   
